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This instruction book applies to 
Model RD 5621 00 Serial No. 
Model RD 5621 01 Serial No. 


Model RD 5621 02 Serial No. 
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Mi If any fault develops 


1. Notify the nearest factory branch service station, 
address on the next page, giving full details of the 
difficulty, and include the modei number, type number 
and serial number. Upon receipt of this information, 
we will give you service instructions or issue a mate- 
riai return authorization card. 


2. You may request any necessary instrument pack- 


Page 
Normal Operation _------____-_ 13 
Off-Center Zero Operation 14 
SECTION IV. THEORY OF OPERATION.___ 15 
D.C. Amplifier Section 15 
Input) Circuit 22 ehh ee 15 
D.C. Amplifier Circvit = 17 
Output: Circuit sos se ee ee ee 18 
Power. Supply? i... SiR ee ee 19 
Model RD 5621 00. = 19 
Models RD 5621 01 and RD 5621 02... 19 
SECTION V. MAINTENANCE. 20 
Tube Replacement 5 20 
Side'.Chassisy Ants is eos Oet 20 
Power Supply Chassis 22 
Adjustment of Hum Balance Control... 22 
Modification of Power Transformer Connections 
for Operation at 95 to 115 Volts... 22 
Trouble ‘Shooting: 2) 3-2.52000 a oe 23 
Parts: \dentification),.-220 24 2 ete ee 25 
Ports List 2.0.5 + Site Ee oe, Oe PR ee ee eee 30 
Tube Socket Pin Voltages, Model RD 5621 00.34 
Schematic Diagram, Model RD 5621 00... 35 
Tube Socket Pin Voltages, Model RD 5621 01_.36 
Schematic Diagram, Model RD 5621 OT... 37 
Tube Socket Pin Voltages, Mode! RD 5621 02.38 
Schematic Diagram, Model RD 5621 02... 39 


aging by telling us what cartons you need. These will 
be sent to you no charge. 


3. Upon receipt of shipping instructions, forward the 
instrument prepaid, and repairs will be made at the 
factory. If requested, an estimate of the charges will 
be made before the work begins, provided the instru- 
ment is not covered by the warranty. 


ve 
air 
iy 
LA 
id XG! 
Meneses) ears 
; MS 
NE ‘ 
a 5 . 
4 
SO ee 0 delta nem ceemth one raly apnea snare iaimateny 


it ie 


arn teS: a sink 


: ot HE a. mews thane 4, yee 
uf oe honeeit? wag a a ' 
bi ‘“ Oa, ays: loa a wore 
aI aE OE eh a Mie BN a Bo Ge mae 
ee. ie hays Mee "7 Mua ‘saigttrh, a ait a .. 
gem 7 , ROM aniaied EE hi A Py 
Ui alls ca 
tc. a J . : eiemghg wat 
ey nl OO ATE OE HORA ES ° 
Sigs: Nef POOR SE thhege 0 aa ce ibook’ a: im 


rt 


bs | “ ye Iii MSTA SOME ae 

ng ate tratepciged ofgt 
Crome ro faunal, abba 

sy ‘ i Oe eeides | 

cz ‘ Lavina? ed vere feet telecine 


pe niet tand encereert get Saw. Ye monterey td Fs AA 


Re i evieet BEY ot RO ter Hipeiaew AP. gt 
ms : r ; grace ieidhity ot i i. 
ei, i yee Bane Milegeaial wre" se ; 


P ne , 
us hs rd sald pee rah i 
1 fibiny MMe Tbe as nba wget, eevh tabbed eye 
ee ry Ce UT RO: atennraeeah Pein | : uh 
Aa: 70 thee Gk {ysgol " ety rN, fata Bathe 
A Ce ah A tatisys i iat pe ‘aaa ithe: ji 
Pe 50 EOS OY fas Poeult nae wis’. wey iv dasa way 4° ih = 


OG)... RP ERE GR baal « felts i pitawone ay NS 


at 


nal i 


dl “sion marys my 


. ‘5 bs hey ny ’ ” a 
‘i 5 Lit dee Oe a ie ia 
2 h 1 at satin ria: yea’) a vie 
Mim one tt noi bai, eootiins Ind 3 ania ed | Saati bid 


Sm ea a 
tt big'«re? indeed ethan rte tay Paya 
deft tin nderinu tye Mw eslppchers teeian . AabaeT ig Fe 
Wwe oe quads eee to’ nenentten abe. Sedtnppiany | 
ee ah bebmon, cnlpad dye bAF a 

4 capt le PRLNE: | 


SECTION | 
Brush a C(‘(NCCGEINERAL INFORMATION 


DUAL CHANNEL D. C. AMPLIFIERS 
MODELS RD 5621 00, RD 5621 01, and RD 5621 02 
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Dual Channel D.C. Amplifier Model RD 5621 01. 


The Brush Dual Channel D.C. Amplifiers Models RD 5621 00, RD 5621 01; and 
RD, 5621 02 provide two independent channels of amplification, accepting input signals up 
to 400 volts peak to peak. Models RD 5621 00 and RD 5621 01 are capable, at maxinium 
sensitivity, of deflecting a Brush oscillograph pen 1 mm with an amplifier input signal of 
10 millivolts; with a drift of no more than ¥% mm per hour (when Brush chart papet is used): 
The Model RD 5621 02, at maximum sensitivity, will deflect a Brush oscillogtaph peti 1 fit 
with an amplifier input signal of 50 millivolts, with a drift of no more than 1/10 mim per hour: 
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MODEL RD 5621 00 


Sensitivity with Brush oscillograph... 


DEDsitiVity SCeDS wi, ie etn eer 


SPECIFICATIONS 


10 millivolts per chart line (mm). Full scale deflection 
from chart center =200 millivolts. 


M02 Oma lly 2. 5, and 10 volts per chart line 
(oan Maxinuny attenuator error 1% with balanced 
input. 


Measurement range with Brush oscillograph 
Single-ended input (5 megohm) .010 volt to 400 volts. 
Balanced input (10 megohm).... 010 volt to 400 volts, side to side, allowable voltage 


Common mode rejection ....... 


Amplifier zero line stability 


Noise......... 


Galibration............05.5 


Stenalmexpandets.3. ct 2. ee 


Frequency FESPONSE. Wow enone. 


Output impedance 


Maximum output current 


Input power required........ 


Power cable 


Tubes 


Dimensions 


off-ground at any attenuator step is 1000 x volts per 
chart line switch setting up to 500 volts off ground. 


Better than 1000 to 1, attenuator set in .O1 volt per chart 
line position. 


_ V4 chart line (mm) per hour, or less, when used with a 


Brush oscillograph and Brush chart paper. Total drift 
over eight hour period not more than one chart line (mm). 


No perceptible noise on chart with 1 megohm across 
each side of grounded or balanced input. 


Signal derived from internal mercury cell. 


A pen positioning control is provided. Permits balancing 
out the static component of a complex signal, deflecting 
the signal zero line as much as 200 lines (ten times full 
scale deflection) either side of chart center except when 
balanced input is used. 


Recorded peak-to-peak ample of a constant voltage 
sine wave will be within 1 chart line (mm) of a nomi- 
nal 10 lines from d.c. to 100 cps when the amplifier is 
compensated with a Brush oscillograph. 


. Approximately 50 ohms. 


Standardiipagiehy oh. fi..sss 


LCP odse yt ae: 
Net weight....... 


Shipping s Weight cn hse 35. 


Signal input terminals 


~20 milliamperes into 1500 ohms. 
105-125 volts, 60 cps, ='%4 cps; 90 watts at 115 volts. 


2 wire attached cord. 
3 wire attached cord available on special order. 


ANZA Tee 212A, 4-5687, and 1-12BW 4. 
19” wide x 544” 


high x 14” thick. 


1034” (with connectors 1214’’). 


_ 24 pounds. 


30 pounds. 


Binding posts. 
Two 3 pin male AN type. 
plied.) 


Two 6 pin female AN type (cable to connect amplifier 
to Brush RD series oscillographs supplied). 


(Matching connectors sup- 
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GENERAL INFORMATION 


MODEL RD 5621 01 


Sensitivity with Brush oscillograph... 10 millivolts per chart line (mm). Full scale deflection 
from chart center +200 millivolts. 


DELSITIVICVE SLEDS 2c. craigs eres. ected 011,025.05; ale2e 004, 27), and a0 volts per chart line 
(mm). Maximum attenuator error 1% with balanced 
input. 


Measurement range with Brush oscillograph 
Single-ended input (5 megohm) .010 volt to 400 volts. 
Balanced input (10 megohm).... .010 volt to 400 volts, side to side, allowable voltage off- 
ground at any attenuator step is 1000 x volts per chart 
line switch setting up to 500 volts off ground. 


Common mode rejection.................. Better than 1000 to 1, attenuator set in .01 volt per chart 
line position. 
Amplifier zero line stability............... 14 chart line (mm) per hour, or less, when used with a 


Brush oscillograph and Brush chart paper. Total drift 
over eight hour period not more than one chart line (mm). 


Noe Ria.ciiste ene orn aan eee No perceptible noise on chart with 1 megohm across each 
side of grounded or balanced input. 

Galibration sha eine .nccoae bh eraaes Signal derived from internal mercury cell. 

Signalpexpandet onmeee A pen positioning control is provided. Permits balancing 


out the static component of a complex signal, deflecting 
the signal zero line as much as 200 lines (ten times full 
scale deflection) either side of chart center except when 
balanced input is used. 


Brequeticy presponsei «| cee Recorded peak-to-peak amplitude of a constant voltage 
sine wave will be within +1 chart line (mm) of a nomi- 
nal 10 lines from d.c. to 100 cps when the amplifier is 
compensated with a Brush oscillograph. 


Output impedance..............0....0000. Approximately 50 ohms. 
Maximum output current................ +20 milliamperes into 1500 ohms. 
Input power required. 4.1........ 105 to 125 volts (or 95 to 115 volts), 50 to 2000 cps; 
; 85 watts at 115 volts, GO cps. 
Power? cables sn tks a ees 2 wire attached cord. 
3 wire attached cord available on special order. 
FL ULES rat eee cree ee. ee 4-12AT7, 3-12AX7, 4-5687, 1-GBW4, 1-G080, and 
1-6626/OA2WA. 
Dimensions 
Standard= panel.) 4e,,...00 on. 19” wide x 514” high x 14” thick. 
Depth..c Aba eens 1034” (with connectors 1214”). 
INCH WEIDAE i eink. dente mee 20 pounds. 
Shipping weight)..cis..4.f....cecccee 26 pounds. 
Signal input terminals - 
1 ce) ARERR Re Rese are Binding posts. 
Reare oie ion aeen wee onan Two 3 pin male AN type. (Matching connectors sup- 
plied.) 
Output terminals...............00.0008 Two 6 pin female AN type (cable to confiect amplifier to 


Brush RD series oscillographs supplied). 
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MODEL RD 5621 02 


Sensitivity with Brush oscillograph... 50 millivolts per chart line (mm). Full scale deflection 
from chart center = 1.0 volt. 


SCLISILEVI EV aL SECTS Blues tree pk re ee (OD palionr2s Deutoues yuan 0 voles per chart line (mimi), 
Maximum attenuator error 1% with balanced input. 


Measurement range with Brush oscillograph 
Single-ended input (5 megohm) .050 volt to 400 volts. 
Balanced input (10 megohm).... .050 volt to 400 volts, side to side, allowable voltage off- 
ground at any attenuator step is 1000 x volts per chart 
line switch setting up to 500 volts off ground. 


Commonsmode fe tection samt Better than 1000 to 1, attenuator set in .05 volt per chart 
line position. 
Amplifier zero line stability............ 1/10 chart line (mm) per hour, or less, when used with a 


Brush oscillograph and Brush chart paper. Total drift 
over eight hour period not more than 14 chart line (mm). 


INOISG73 tags Fed Vo aati de ion dale ae No perceptible noise on chart with 1 megohm across each 
side of grounded or balanced input. 

Calibrations: smc eat ie eae eee Signal derived from internal mercury cell. 

Signaly expander «cio ace ee _ A pen positioning control is provided. Permits balancing 


out the static component of a complex signal, deflecting 
the signal zero line as much as 200 lines (ten times full 
scale deflection) either side of chart center except when 
balanced input is used. 


Frequency,resporisea sae: eee Recorded peak-to-peak amplitude of a constant voltage 
sine wave will be within =1 chart line (mm) of a 
nominal 10 lines from d.c. to 100 cps when the amplifier 
is compensated with a Brush oscillograph. 


Quit putin pedance, seats (mcs ya eer Approximately 50 ohms. 
Maximum output current................ 20 milliamperes into 1500 ohms. 
Inputs power required Wana... A ceed 105 to 125 volts (or 95 to 115 volts), 50 to 2000 cps; 
85 watts at 115 volts, 60 cps. 
Powers cables: ice: waitin aoe 2 wire attached cord. 
3 wire attached cord available on special order. 
Tubes. 42 Seek fae ent es ee 2 4-12AT7, 3-12AX7, 4-5687, 1-6BW4, 1-6080, and 
1-6626/OA2WA. 
Dimensions 
reotanidard panel et sie. nest: 19” wide x 54%” high x 14” thick. 
Depths. Shure eee 1034” (with connectors 1214”). 
INethwelght.2 5 a eee rents 20 pounds. 
SHIppine ewelgnt mn aoe ee en 26 pounds. 
Signal input terminals 
PRONG ee eee ne ee Binding posts. - 
Rear: eek eee 30S Cee Two 3 pin male AN type. (Matching connectors sup- 
plied.) 
Oacput® tetminials, Ae ac eet Two 6 pin female AN type (cable to connect amplifier 


to Brush RD series oscillographs supplied). 
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SECTION II 
UNPACKING AND INSTALLATION 


Remove the amplifier and all accessory items from the carton. See that all items in 
the packing list (below) are included in the shipment. Examine the instrument and acces- 
sory items for damage. For procedure to be followed if damage is noted, refer to “Claim for 
Damage in Shipment” following the Table of Contents. 


PACKING LIST 


When the Dual Channel D.C. Amplifier is ordered as part of a matched recording system, 
only those items necessary for connection and use of the amplifier with other instruments in 
the system are included in the shipment. 


The following items are included when the amplifier alone is purchased: 
1. Two amplifier-to-oscillograph signal cables, Part No. 223385-501. 
2. Two signal input connectors (3 pin female, AN type), Part No. 121275. 
3. Two cable clamps (for 3 pin connectors), Part No. 119993-104. 


INSTALLING THE INSTRUMENT IN RACK OR PORTABLE CASE 


The Dual Channel D.C. Amplifier may be installed in a standard 19” rack or in the 
Brush Portable Case Model RA 1105 30. For rack mounting, the amplifier may be mounted 
in the Brush RA 1152 60 Rack, which is designed to accommodate six 514” high amplifiers 
and one RD 2662 00 series oscillograph. The rack includes a blower and duct for adequate 
ventilation of the system. If the Brush RA 1152 60 Rack is not used, ventilation must be 
provided for proper operation of the amplifier and associated equipment. Adequate ventilation 
is important to the proper operation of electronic equipment and components. 


To install the amplifier in a standard 19” rack, position the instrument in the rack, secure 
the front panel to the rack rails with four screws, and connect external cables at the front or 
rear of the amplifier. 


In applications where maximum portability is desired, the Brush Portable Case Model 
RA 1105 30 is recommended. The case, finished in grey wrinkle enamel, is 201%” wide, 
634” high, and 1038” deep; it is designed to accommodate any of the Brush line of rack- 
mounted instruments built on the standard 19” panel, 514” high, and 14” thick. Although 
extremely rigid, the case is light in weight (8 pounds, 5 ounces). A recessed strap-type carry- 
ing handle increases its portability. A number of Portable Cases may be stacked vertically, 
affording some of the advantages of rack mounting without detracting from the portability 
of the individual amplifiers. The amplifier may be ordered with a 3 conductor power cable 
for portable applications. ; bs 
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When the Amplifier and Portable Case are purchased together, the Amplifier is installed 


in the case at the factory. To install the Amplifier in the Brush Portable Case Model 
RA 1105 30, proceed as follows: 


Le 


10. 


Remove both the top and bottom sections of the wrap-around cover of the instrument 
to be case mounted. 


Stand the case on its back. 


Place the four sheet spring nuts over the four holes in the recessed portion of the front 
of the case. 


Slip the chassis into the case. 


Lift one end of the case slightly to align the holes through the bottom with the corre- 
sponding threaded holes in the chassis. Start (but do not tighten) two pan head machine 
screws (#8-32 X 1” long) at bottom rear of the case. 


Mount the four rubber feet on four pan head machine screws (#8-32 X 11%” long). 


Start (but do not tighten) the screws with the rubber feet, first in one end of the bottom 
of the case, and then in the other. 


. Start (but do not tighten) six pan head machine screws (#8-32 1” long) through the 


top of the case and into the amplifier chassis. 


Insert and tighten the four oval head, cross recessed, self tapping type “A” screws, 
with countersunk trim washers and nylon grommets, through the front panel and into the 
case. 


Tighten all screws in the top and bottom of the case. 
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SECTION III 
OPERATING PROCEDURE 


PREPARATION FOR USE 


USE WITH OSCILLOGRAPHS 


The Brush Dual Channel D.C. Amplifier is designed to be used with Brush “RD” series 
oscillographs. It may be used with Brush “BL” series oscillographs, but frequency response 
and sensitivity will differ from the values noted under “Specifications.” The Dual Channel 
D.C. Amplifier must be grounded adequately, either to a grounded rack or a grounded conduit. 


“RD” series amplifiers and oscillographs are frequency compensated at the factory When 
purchased together. If they are purchased separately, the amplifier frequency compensation 
may be adjusted as described below under “Frequency Compensation.” 


CONNECTING AMPLIFIER TO OSCILLOGRAPH 


The output terminals of this amplifier are 30 volts (d.c.) above chassis, and should not 
be connected to any load in which either terminal is grounded. To connect amplifier to an 
oscillograph, proceed as follows: 


1. See that the amplifier and oscillograph are disconnected from their power source, and 
that power switches of the amplifier and oscillograph are in “off” position. 


2. Connect the amplifier OUTPUT connector (Fig. 1), on the back of the amplifier, to the 
oscillograph input connector with the cable supplied. 


OUTPUT 


PEN COMPENSATION 


Fig. 1. Rear Panel—Dual Channel D.C. Amplifier. 


CONNECTING AMPLIFIER AND OSCILLOGRAPH TO POWER SOURCE 


1. Refer to the operating instructions for the oscillograph, and connect the oscillograph to 
its power source. Test the oscillograph for proper operation, and turn the oscillograph 
power switch “off”. 
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2. Connect the amplifier power cable (Fig. 1) to a 115 volt power source. (The Model 
RD 5621 00 will accept only a 60 cps power input, while Models RD 5621 01 and 
RD 5621 02 will accept a 50 to 2000 cps power input.) 


CALIBRATION AND TESTING 


~ Dual Channel D.C. Amplifier is balanced at the factory and, if the amplifier is 
purc.is: i with an oscillograph, the amplifier is frequency compensated to that oscillograph. 
Balancing procedures described below are necessary only when new tubes are installed in the 
instrument, or when operation of the CALIBRATION control (Fig. 2) causes pen to shift. 
Frequency compensation procedures described below are necessary only when the amplifier is 
used with an oscillograph other than the one with which it was purchased. For routine opera- 
tion, omit balancing and frequency compensation procedures and continue with “Calibration” 
below. 


BALANCING 


The amplifier should be balanced after connection of the amplifier and oscillograph to 
their power source. To balance either channel of the amplifier, proceed as follows: 


1. Turn both VOLTS/CHART LINE switches (Fig. 2) to “off”. Turn the amplifier POWER 
switch (Fig. 2) to “on” and allow 15 minutes for the amplifier to warm up. 


5) 


CALIBRATION VOLTS/CHART LINE 


@ DUAL CHA EL O.C. AMPLIFIER 


yolts/chart line 
s 


- calibration 


BRUSH INSTRUMENT 
DWISION OF CLEVITE CORPORATION 


A (BALANCE) INPUT 1 B (BALANCE) 


Fig. 2. Front Panel Controls and Connectors—Dual Channel D.C. Amplifier Model RD 5621 01. 


2. Turn the oscillograph “on” at slow chart paper speed (to conserve chart paper), ae set 
the INPUT switch (Fig. 2) in the “balanced” position. 


3. Turn the CALIBRATION control (Fig. 2) full clockwise, and bring the oscillograph 
pen approximately to chart center by means of the B(BALANCE) control (Fig. 2). 


4. Turn the A (BALANCE) control (Fig. 2) to its extreme counterclockwise position. 
Rapidly rotate the CALIBRATION control (Fig. 2), counterclockwise, then clockwise, 
while turning the A (BALANCE) control slowly clockwise until no pen deflection is noted. 


5. Center the pen on the chart by means of the B (BALANCE) coritrol (Fig. 2), and turn 
the oscillograph “off”. 
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OPERATING PROCEDURE 


FREQUENCY COMPENSATION 


To obtain optimum frequency response of a Brush amplifier-oscillograph combination, 
the frequency response of the amplifier must be adjusted to match the penmotor of the 
oscillograph. (When an amplifier and an oscillograph are purchased as a matched system, 
this adjustment is made at the factory. If the instruments are purchased separately and 
if frequencies over 30 cps are to be recorded, the frequency compensation procedure must 
be observed.) When the amplifier is used with a Brush oscillograph and flat response to high 
frequencies is not required, the PEN COMPENSATION control (Fig. 1) may be turned “off” 
(fully counterclockwise). 


To match either Channel 1 or Channel 2 of the amplifier to an oscillograph, balance 
the amplifier channel as described under “Balancing”, above, and proceed as follows: 


1. Connect an oscillator covering the range from 10 to 100 cps to the INPUT 1 terminal 
(Fig. 2) and the INPUT 2 terminal (Fig. 2) on the front panel of the amplifier. If the 
corresponding INPUT connector (Fig. 1) on the rear panel is used, connect the oscillator 
to pin “A” (ground) and pin “C”. To reduce hum pickup it is recommended that shielded 
leads be used. 


2. Set the INPUT switch (Fig. 2) in the “grounded” position. When the INPUT switch 
(Fig. 2) is in the “grounded” position, the INPUT 1 terminal is shorted to ground, 
allowing connections to be made at the INPUT 1 and INPUT 2 terminals. 


3. Turn the oscillograph “on”. Set the VOLTS/CHART LINE switch (Fig. 2) in the “10” 
position and, with the oscillograph operating at a chart paper speed of 20 or 25 
mm/sec, center the oscillograph pen trace on the chart paper by means of the PEN BIAS 
control (Fig. 2). 


4. Turn the oscillograph “on”. Set the PEN COMPENSATION control (Fig. 1) in approx- 
imately mid-position. 


5. Adjust oscillator output level at 10 cps for 10 lines total pen deflection (peak-to-peak). 
If oscillator output is not sufficient to produce 10 lines pen deflection, turn the 
VOLTS/CHART LINE switch to a more sensitive position to produce 10 lines of 
deflection. It may be necessary to increase or decrease the oscillator output voltage, or 
to change the setting of the CALIBRATION control (Fig. 2) to obtain the desired 10 
line deflection. 


The oscillator output voltage is a reference voltage and must be held constant during the 
frequency compensation procedure; the settings of the oscillator output voltage control, 
the VOLTS/CHART LINE switch (Fig. 2), and the CALIBRATION control (Fig. 2) 
must remain unchanged. 


6. At 100 cps (with oscillator output voltage the same as in step 5, above), adjust the PEN 
COMPENSATION control (Fig. 1) as necessary to obtain a pen deflection of 10 chart 
lines. 


7. Sweep the frequency range from 10 cps to 100 cps (holding oscillator output voltage 
constant) and check for flatness of response. Adjust the PEN COMPENSATION 
control (Fig. 1), if necessary, to obtain optimum response from 10 cps to 100 cps. 
Turn the oscillograph “off”. 
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CALIBRATION 


After matching amplifier channels with their respective penmotors (see “Frequency 
Compensation,” above), calibrate the amplifier as follows: 


1. Turn the VOLTS/CHART LINE switch (Fig. 2) “off” and set the INPUT switch 
(Fig. 2) in the “balanced” position. If the oscillograph pen is not on the center 
line of the chart, repeat the “Balancing” procedure described above. 


2. Turn the VOLTS/CHART LINE switch (Fig. 2) to the “calibrate” position and adjust 
the CALIBRATION control (Fig. 2) as necessary to obtain a pen deflection of 20 
chart lines left of center. Turn the VOLTS/CHART LINE switch to “off”. 


3. Check 20 line deflection by again turning the VOLTS/CHART LINE switch (Fig. 2) 
to the “calibrate” position. If necessary, readjust the CALIBRATION control (Fig. 2) 
to obtain a pen deflection of 20 chart lines. 


PRELIMINARY OPERATION 


Connect the amplifier to a signal source of known amplitude by means of the 
GROUND, INPUT 1, and INPUT 2 terminals (Fig. 2) on the front panel, or by means of 
the INPUT connector (Fig. 1) on the rear panel, using shielded leads when the impedance 
of the signal source is high. 


When connecting a single-ended input at the front panel, connect the “hot” side (in 
reference to ground) to the INPUT 2 terminal (Fig. 2). Connect the side of the signal to be 
grounded to the GROUND terminal (Fig. 2) or the INPUT 1 terminal (Fig. 2). 


When. connecting a single-ended input at the rear panel, connect the “hot” side of the 
signal to pin “C” of the INPUT connector (Fig. 1), and connect the side of the signal to be 
grounded to pin “B” or pin “A”. When the INPUT switch (Fig. 2) is in the “grounded” 
position, pin “B” is shorted to pin “A”, so that either pin may be used as a ground connection. 


To connect a balanced input at the front panel, connect one side of the input circuit 
to the INPUT 1 terminal (Fig. 2), and the other side to the INPUT 2 terminal (Fig.. 2). 
To connect a balanced input at the rear panel, connect one side of the input circuit to pin “B” 
of the INPUT connector (Fig. 1), and connect the other side to pin “C’. The ground point 
of the signal source, if available, as well as signal cable shielding should be connected to the 
GROUND terminal (Fig. 2) on the front panel, or to pin “A” of the INPUT connector on 
the rear panel. 
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OPERATING PROCEDURE 


OPERATION 


WARNING 


Because the chassis is common to both amplifier circuits, check the circuitry of 


the signals being recorded to see whether or not the common amplifier circuit will 
prevent satisfactory recording. 


Each channel of the Dual Channel D.C. amplifier is separate and complete, except for 
the common power supply and chassis circuit. For this reason, the operating procedures 
described below will consider only one channel unless otherwise noted. The information 
applies to either Channel 1 or Channel 2 of the amplifier, and the channels may be operated 
separately or simultaneously. To operate either channel of the amplifier, proceed as described 
below. 


SINGLE-ENDED AND BALANCED INPUT SIGNALS 


Each channel will accept either single-ended or “balanced” input signals. A single- 
ended signal is obtained from a circuit having one terminal already at ground potential, or 
a circuit which will not be disturbed if one terminal is connected to ground or to the ampli- 
fier chassis. 


A “balanced” or double-ended signal, as used in connection with the Dual Channel D.C. 
Amplifier, is a signal obtained from a circuit which will be disturbed when one terminal is 
connected to ground. For example, the voltage across the secondary winding of a transformer 
with an intermediate tap connected to ground may be defined as a “balanced”, or double- 
ended signal. Grounding either output terminal of such a circuit would short circuit the 
transformer. 


When one side of the signal circuit is connected to ground a considerable distance 
from the amplifier input and the signal level is low, it is possible that “ground currents” 
through the “ground” connection to the amplifier will produce sufficient voltage drop 
between the signal source and the amplifier to introduce spurious signals. In such a case 
it is advisable to use the “balanced” input terminals, (‘INPUT 1” and ‘INPUT 2”) with 
one terminal connected to ground at the signal source as shown in Figure 3, and with the 
INPUT switch in the “balanced” position. Such connections eliminate the “ground loop” in the 
input circuit. 


Figure 4 shows connection of single-ended signals to both channels of the amplifier for 
simultaneous recording of related information. In this case it is desired to measure voltage 
across an a.c. lamp, and to measure the output of a photoelectric cell at the same time. Chan- 
nel 1 receives a single-ended signal from the a.c. lamp with one side of the signal grounded. 
Channel 2 receives a single-ended signal, representing the output of the photoelectric cell; 
one side of the single-ended signal is grounded through shielding. In this circuit, the 
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Fig. 3. Connection of Single-Ended Input from Remote Signal Source. 
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Fig. 4. Typical Connection of Single-Ended Inputs to Channel 1 and Channel 2 
—One Side of Input to Channel 2 Grounded Through Shielding. 
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OPERATING PROCEDURE 


“GROUND” and “INPUT 1” terminals of the two channels are connected internally to a 
common ground, and both INPUT switches are in the “grounded” position. 


Often, during the simultaneous recording of related information, a “balanced” signal 
must be connected to one channel of the amplifier, while a single-ended signal is connected 
r> the other channel. Figure 5 illustrates such an application of the Dual Channel D.C. 
Aunplifier. Channel 1 is used to measure a single-ended signal representing the voltage 
across a relay coil. Channel 2 is used to measure a “balanced” signal representing the voltage 
across a load connected to the secondary leads from a transformer. In this case the INPUT 
switch of Channel 1 is in the “grounded” position, so that the GROUND and INPUT 1 
terminals are connected, while the INPUT switch of Channel 2 is in the “balanced” position. 
The unused GROUND terminal of Channel 2 is connected internally to the GROUND and 
INPUT 1 terminals of Channel 1. 


NORMAL OPERATION 


1. Turn the VOLTS/CHART LINE switch (Fig. 2) successively to a more sensitive position, 
“5”, “2”, etc., to reach the desired sensitivity. The signal voltage is equal to the number 
of lines of pen deflection, from the signal zero position, multiplied by the setting of the 
VOLTS/CHART LINE switch. 

2. Adjust the oscillograph pen to the desired position on the chart paper by means of 
the PEN BIAS control (Fig. 2) if the INPUT switch (Fig. 2) is in the “grounded” 
position. No adjustment can be made if the INPUT switch is in the “balanced” position. 
See “Calibration”, above. 


BATTERY GROUND INPUT GROUND INPUT 


CHANNEL | CHANNEL 2 


Fig. 5. Typical Connection of Single-Ended Input to Channel 1, “Balanced” Input to Channel 2. 
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OFF-CENTER ZERO OPERATION 
(When using single-ended input only) 


It is often desirable to expand the recording of a small dynamic signal superimposed on 


a larger d.c. voltage for close examination. In such cases, the PEN BIAS control (Fig. 2) may 
be used, in conjunction with the VOLTS/CHART LINE switch (Fig. 2), for electrical dis- 
placement of the pen zero reference position as much as 200 lines either side of chart center. 
(Such signal expansion is possible only when a single-ended input is used.) 


To expand the dynamic portion of a complex signal for more convenient study, proceed 


as follows: 


i 


VOLTS/CHART LINE 
SWITCH SETTING PEN DEFLECTION SIGNAL VOLTAGE. 


fk 


Calibrate the recording system as described above. The CALIBRATION, or gain control 
(Fig. 2), once set, should not be moved during the study of the dynamic signal. 


With the VOLTS/CHART LINE switch (Fig. 2) in the “10” position, center the 
oscillograph pen on the chart paper by means of the PEN BIAS control (Fig. 2). 


Turn the VOLTS/CHART LINE switch (Fig. 2) to “5”, “2”, “1”, etc., until a satisfactory 
pen deflection is noted. 


Note the number of lines of pen deflection representing the static component of the 
complex signal, where 


x AVERAGE — STATIC COMPONENT OF 


Using the PEN BIAS control (Fig. 2), move the recording of the dynamic signal across 
chart center to the opposite edge of the chart. 


Repeat steps 3 and 5, above, until the recording of the dynamic signal can no longer 
be moved across chart center by operation of the PEN BIAS control (Fig. 2). Maximum 
accuracy of recording will be obtained when the dynamic signal is centered on the chart. 


The amplitude of the dynamic component can then be determined by the formula 


VOLTS/CHART LINE x DYNAMIC PEN _ DYNAMIC COMPONENT 


SWITCH SETTING DEFLECTION OF SIGNAL VOLTAGE. 
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SECTION IV 
THEORY OF OPERATION 


The Dual Channel D.C. Amplifier consists of two d.c. amplifier channels operated from 
a common power supply (Fig. 6). The input circuit of each amplifier channel provides 
selection of single-ended or balanced input signals, attenuation of signal voltages, and appli- 
cation of calibration or pen bias voltages. The d.c. amplifier section in each channel amplifies 
input signals to the level required for driving an oscillograph penmotor. The output circuit 
carries amplified signals to the penmotor, applies negative feedback to stabilize overall gain 
in the amplifier section, and provides adjustment of amplifier frequency response to Uh: 
optimum response in the amplifier-oscillograph combination. 


SINGLE-( BALANCED © INPUT eae OUTPUT ° OUTPUT TO 
ENDED INPUT CIRCUIT CIRCUIT PENMOTOR 
INPUT ese : 


CHANNEL | 


POWER 
SUPPLY 


POWER SOURCE ai 


CHANNEL 2 


SINGLE- pared , INPUT OUTPUT “OUTPUT TO 
ENDED INPUT mi CIRCUIT CIRCUIT PENMOTOR 
INPUT 3 

GND 


Fig. 6. Block Diagram—Dual Channel D.C. Amplifier. 


D. C. AMPLIFIER SECTION 


INPUT CIRCUIT 


The constant resistance attenuator in the input circuit (Figs. 7 and 8) provides the means 
of varying the input level to the first stage of the amplifier circuit. This attenuator always 
presents a 5 megohm resistance to a single-ended signal source, or a 10 megohm resistance 
to a balanced signal source throughout the attenuator range. At the first position of the 
VOLTS/CHART LINE switch (.01 volt per millimeter for Models RD 5621 00 and RD 
5621 01, .05 volt per millimeter for the Model RD 5621 02) the input signal is not attenuated, 
and the sensitivity of the amplifier circuit is the same as during calibration. 


For single-ended (“grounded”) operation, input signals are coupled to the amplifier 
between the INPUT 2 terminal and the GROUND or INPUT 1 terminal. In this case, half 
of the attenuator is used to couple signals to one grid of the input tube (V-1). A pen bias 
signal, derived from two mercury cells in the Model RD 5621 00, derived from a voltage 
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Brush 


divider in the power supply for Models RD 5621 01 and RD 5621 02, is coupled to the 
other grid of the input tube for positioning the oscillograph pen on the chart, or for providing 
pen zero displacement. For balanced operation, both sections of the attenuator are used to 
couple signals (connected between INPUT 1 and INPUT 2 terminals) to the grids of the 
input tube (V-1). 


9 OFF 
TO CALIBRATE , — 
CIRCUIT 
OUTPUT ° OUTPUT TO 
GROUNDED yo CIRCUIT > PENMOTOR 


CIRCUIT 


Fig. 7. Input Circuit—Models RD 5621 00 and RD 5621 01. 
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Fig. 8. Input Circuit—Model RD 5621 02. 
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D.C. AMPLIFIER CIRCUIT 


The input stage of the pen drive amplifier circuit (Fig. 9) consists of a high gain dual 
triode (V-1) used as a differential d.c. amplifier. The input signal applied to this stage may 
include an in-phase component and a differential component. The in-phase component, applied 
to both input grids of V-1 at the same amplitude and polarity, is an unwanted signal. Under 
this condition the input circuit operates as two parallel amplifiers with high cathode degenera- 
tion; accordingly, the gain of the in-phase component is effectively reduced in the input stage. 
The desired differential component of the input signal is applied between the two input grids 
of V-1 with opposite polarities. Since the signal currents flowing through the common cathode 
resistor are of opposite polarities, no degeneration occurs at that point. As a result, differential 
voltage gain is not reduced in the first stage. 


Gain is controlled by the relatively small “uncommon” cathode degeneration resistance. 
Variation of this resistance with the calibration potentiometer varies degeneration, and thus 
controls gain of the input stage. If the two tube halves of the input stage are not perfectly 
balanced, variation of the gain control will produce, in effect, a differential input signal, 
which is undesirable. Such an effect is eliminated by the “balance” potentiometer adjustment, 
which provides compensation for tube unbalance. At the plate circuits of the input stage, 
output voltages are summed with feedback voltages from the amplifier output circuit, and 
coupled to succeeding amplifier stages. 


The second and third stages of the pen drive amplifier channel consist of two high gain 
dual triodes (V-2, V-3) used as conventional direct-coupled differential amplifiers. A balance 
control is provided in the second stage, to permit further compensation for tube unbalance 
in the last three stages of the amplifier channel. 


FEEDBACK 


INPUT OUTPUT ° OUTPUT TO 
CIRCUIT CIRCUIT , PENMOTOR 


FEEDBACK 


Fig. 9. D.C. Amplifier Circuit. ‘ 


THEORY OF OPERATION 
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brush 


The third stage tube (V-3) is coupled to a pair of medium gain dual triodes (V-4, V-5), 
which operate as a bridge output circuit. The sections of each output tube appear at opposite 
arms of the bridge, so that the penmotor coil is, in effect, the load across the bridge. The 
signals which appear at the input grids of the bridge circuit are equal in amplitude, but oppo- 
site in polarity. A voltage divider applies a portion of each bridge input signal to one tube 
section. This tube section and the tube section receiving the full input signal are on opposite 
arms of the bridge circuit. (For example, if the full bridge input signal is applied to a grid 
of V-4, a portion of this same signal is applied to a grid of V-5, on the opposite arm of the 
bridge circuit.) Application of input voltages to the bridge circuit provides a low impedance 
series current path through the two tube sections to which positive voltages are applied, and 
through the penmotor. This causes deflection of the oscillograph pen. Reversing polarity of 
the input voltages produces a current path through the other two tube sections and through 
the penmotor. Because the direction of current flow through the penmotor coil has been 
reversed by the change in polarity of the input signals, the pen is now deflected in the 
Opposite direction. 


OUTPUT CIRCUIT 


Negative feedback paths from the output terminals of the bridge circuit to the summing 
points in the plate circuits of the input tube (V-1) provide approximately 26 db of d.c. 
feedback to stabilize overall gain in the amplifier channel (Fig. 10). The a.c. negative feed- 
back around these paths may be ‘reduced with increasing frequency by two capacitors con- 
nected across the feedback networks. Compensation of the frequency response of the amplifier 
to match that of the penmotor is accomplished by varying the effect of one of these capacitors, 
through the use of a dual potentiometer in the feedback network. A switch is provided on 
this dual potentiometer to disconnect the two capacitors across the feedback networks. 


OUTPUT TO 


PENMOTOR 


Fig. 10. Output Circuit—Dual Channel D.C. Amplifier. 
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THEORY OF OPERATION 


POWER SUPPLY 


MODEL RD 5621 00 


A double-ended type power supply is provided for operation of the pen drive amplifier 
circuits in the Dual Channel D.C. Amplifier Model RD 5621 00. This power supply depends 
on regulation obtained from a constant voltage type transformer which supplies both plate and 
filament voltages. Plate supply voltage regulation is maintained to 1%; tube filament voltages, 
also obtained from the constant voltage transformer, are regulated to 3%. 


MODELS RD 5621 01 AND RD 5621 02 


An electronically-regulated power supply with a wide frequency range is used in the 
Dual Channel D.C. Amplifiers Models RD 5621 01 and RD 5621 02, permitting operation 
from power lines in the frequency range of from 50 to 2000 cps. The power supply provides 
series-type regulation for plate voltage, and also provides an a.c. filament voltage. High voltage 
from the transformer (T-1) is rectified in a 6BW4 tube (V-G) and applied to the plates of 
the 6080 series regulator tube (V-7). (The load is connected to the cathodes of the series 
regulator tube.) This output voltage is compared at the grid (Pin 7) of the 12AX7 tube (V-8) 
with voltage from a 6626/OA2WA reference tube (V-9). This comparison determines 
whether or not the output voltage of the +B supply agrees with the desired voltage, as 
preset on the potentiometer (R-79). If not, a voltage change proportional to the error 
appears at the plate (Pin 6) of the 12AX7 tube. This voltage is amplified by the other 
section of the 12AX7 tube and applied as a bias voltage to the 6080 series regulator tube. 
This correcting action is continuous, regulating the output voltage of the power supply for 
varying conditions of load and input voltage. 


The +B output of the power supply is connected to the —B output by a voltage divider 
(R-85, R-86, R-87, and R-88), which establishes the potential from —B to chassis ground 
for operation of the double-ended amplifier system. This voltage divider also provides pen 
bias voltage used for positioning the oscillograph pen. Filament voltages for the amplifier 
system are derived from transformers T-1 and T-2. An interference filter, located at the power 
input of the power supply, minimizes the effect of any transients present in the power line. 
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120 channel trans-switcher enclosure for panel-mounted units 


TRANS -SWITCHER 


RA 3402 10 
for positive signals 


RA 3402 20 
for negative signals 


MAX. 
13.25 


hiss 
53 

Up to 120 separate Trans-Switcher circuits plus a specified power supply are con- 

tained in this rack-mounting enclosure, which occupies only 514,” of panel space. Plug-in 
) receptacles for Trans-Switcher decade boards allow quick interchange, boards are easily 


accessible, all necessary connectors are supplied. No rewiring is required when shifting 
to different modes of signal input and recording. 


Selection of model depends on whether positive or negative signals are to 
be monitored. 


SPECIFICATIONS 


Capacity. . . . . Accommodates up to 12 decade 
boards (120 channels) plus 
power supply 


Power requirement . Approximately 20 watts (with all 
channels operating), 
115 volts, 60 cps 


Finish . . . . . Same as Operations Monitor 


RE 3610 60 Operations Monitor with 120 channel Trans-Switche! 


ATALOG SHEET 3400 A PRINTED I! 


Portable Operations Monitor has pro- 
vision for internal mounting of three 
decade boards. 


For rack-mounted units, special 
Trans-Switcher frame accommodates 
up to 12 boards (120 channels), with 
internal d-c power supply (see other 


: : | : | iw side of this catalog sheet). 


trans-switcher decade boards 


solid-state switching circuits for high speed event recording 


Brush Trans-Switcher decade boards permit the user to take full Features: 
advantage of the fast response and high resolution inherent in the Reliability. . . . . A solid state device; no mechani- 
Brush Operations Monitor. Each board contains ten transistor cal of moving palts (uses 
hei Pp ay ory i: : : ; : Rapid Response . . . Less than 100 microseconds to re- 
circuits which instantly switch signals to the Operations Monitor spond to change of signal condition. 
styli and display their presence (or absence) on a time-regulated Large Capacity . . . Up to 120 separate trans-switch- 
: hateaR I th 2 milli Ae Nichol ing channels contained within a 
moving chart. Response is less than 2 milliseconds. Mechanica standard panel-mounted unit only 
delays, contact bounce and other ambiguities are eliminated. 54%” high. 
P ; High Input Impedance . Minimum disturbance to signal 
Power requirements are 1/100th that of conventional relays, source. 
typically about 20 milliwatts per circuit. Flexibility. . . . . Decade boards may be interchanged 


to provide for® different types 


. ae Go of signals; different modes of 
Decade boards are available for either positive or negative inputs, Operation extend’ applicasiiiamet 


and for several modes of operation, tabulated below. complete system. 


Note 1: All decade boards for use in a single Trans-Switcher 


Operating — 


Number | a Input frame must be of a single polarity with chassis ground — either 
Ordering of Sources | Switching Voltage | Resist- positive or negative. Proper power supply must be specified. 
Code Monitored Type Range (3) 2 


Note: 2: Two adjacent styli are used to display change of signal 


W28P SPST 20 to 60V de Positive condition; one being considered the ‘‘on’’ channel, the adjacent 
W28N SPST 20 to 60V dc © Negative 27K one the ‘‘off’’ channel. Either the presence or absence of signals 
W12P SPST 2 to 20V de Positive AK on both channels of a pair simultaneously is positive indication 
W12N SPST 2 to 20V de Negative AK of circuit failure somewhere; hence, this is fail-safe presentation. 
128P SPDT (2) 20 to 40V de Positive 3K Note 3: The Trans-Switcher is a current sensitive circuit and 
T28N SPDT (2) 20 to 40V de Negative 3K requires about 500 micro-amperes for switching. Voltage range 
T12P SPDT (2) 9 to 20V de Positive 1.5K as given assumes source impedance up to 3000 ohms. All chan- 
ia SPDT (2) 5 to 20V de Negative 1.5K nels will switch at the minimum voltage indicated; however, 


Substitutes for decade hoard where external switching or relays are used. 4\ individual channels may switch on voltages lower than specified. 


FOR APPLICATION ASSISTANCE, CONTACT YOUR BRUSH > é: 
FACTORY BRANCH OR ENGINEERING REPRESENTATIVE ‘ 


— brush INSTRUMENTS 


. 
I 
| 
I 
I 
DIVISION OF ] 
37TH AND PERKINS CLEVITE | CLEVELAND 14, OHIO 
I 
I 
l 
a 


CORPORATION 


SECTION V 
MAINTENANCE 


This amplifier has been balanced and adjusted accurately before shipment from the 
factory, and should give long, trouble-free service. For any servicing other than that described 
in this manual, the instrument should be sent to one of the Brush service facilities (listed 
on the Warranty page), where it can be restored to original condition. See shipping instruc- 
tions following the Table of Contents. 


TUBE REPLACEMENT 


To replace any faulty tube, begin by disconnecting the power cable. If the amplifier is 
mounted in a portable case, remove the screws on the top and bottom of the case, as well as 
the mounting screws on the front panel, and withdraw the amplifier. If the amplifier is 
mounted in a rack, remove from the rack and remove the top portion of the wrap-around 
cover. In either case, all tubes may be identified as shown in Figures 11 and 12. 


SIDE CHASSIS 


When a tube has been replaced in either side chassis of the amplifier, that amplifier 
channel must again be balanced and calibrated. Balancing and calibrating procedures are 
repeated below: 


1. See that the amplifier and oscillograph are disconnected from their power source, and 
that power switches of the amplifier and oscillograph are in “off” position. Connect 
the OUTPUT connector of the amplifier (Fig. 1) with the oscillograph input connector 
by means of the amplifier-to-oscillograph signal cable. 


BACK 
- 2A chap’ ra 
| (ONES ee | 
{ C-i3 fl | | | | = | 
\C-i7 7 i 
| “MH | T-1 | Lo | 
| — | ext 
fo-14 | | ee BF aI 
[ G-15 jy ty (v6) 
\c-18 / \- eae oy 
~~ [stent a 
12BwW4 | a 
a z re) 
° | = POWER SUPPLY e 
4 5 5 
@ @o | 
| 
| 
| 
| 
FRONT I 
LEFT SIDE CHASSIS RIGHT SIDE CHASSIS 
PENMOTOR DRIVE AMPLIFIER PENMOTOR DRIVE AMPLIFIER 
CHANNEL ! CHANNEL 2 | 


a” 


- Fig. 11. Tube Layout—Dual Channel D.C. Amplifier Model RD 5621 00. 
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. Turn both VOLTS/CHART LINE switches (Fig. 2) to “off”. Connect the amplifier 


and oscillograph to their power source, and turn the amplifier POWER switch (Fig. 2) 
toon”. Allow 15 minutes for the amplifier to warm up. 


Turn the oscillograph “on” at slow chart paper speed (to conserve chart paper). 


. Set the INPUT switch (Fig. 2) in the “balanced” position. 


Turn the CALIBRATION control (Fig. 2) full clockwise, and bring the oscillograph 
pen approximately to chart center by means of the B (BALANCE) control (Fig. 2). 


Turn the A (BALANCE) control (Fig. 2) to its extreme counterclockwise position. 
Rapidly rotate the CALIBRATION control (Fig. 2), counterclockwise, then clockwise, 
while turning the A (BALANCE) control slowly clockwise until no pen deflection is 
noted. 


Center the pen on the chart by means of the B (BALANCE) control (Fig. 2). 


Turn the VOLTS/CHART LINE switch (Fig. 2) to the “calibrate” position and adjust 
the CALIBRATION control (Fig. 2) as necessary to obtain a pen deflection of 20 
chart lines. Turn the VOLTS/CHART LINE switch to “off”. 


Check 20 line deflection by turning the VOLTS/CHART LINE switch (Fig. 2) to the 
“calibrate” position. If necessary, readjust the CALIBRATION control (Fig. 2) to 
obtain a pen deflection of 20 chart lines. 


POWER SUPPLY 


BOTTOM 


2 
° 
eK 
he 
° 
@Q 


LEFT SIDE CHASSIS RIGHT SIDE CHASSIS 


PENMOTOR ORIVE AMPLIFIER PENMOTOR DRIVE AMPLIFIER 


CHANNEL | CHANNEL 2 


Fig. 12. Tube Layout—Dual Channel D.C. Amplifiers Models RD 5621 01 and RD 5621 02. 
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10. Turn the INPUT switch (Fig. 2) to the “grounded” position to accommodate a single- 
ended input signal, or to the “balanced” position to accommodate a balanced input 
signal. 


If the INPUT switch is in the “grounded” position, center the pen on the chart paper 
by means of the PEN BIAS control (Fig. 2). 


POWER SUPPLY CHASSIS 


No adjustment is required following the replacement of the 12BW4 tube (V-G) in the 
power supply chassis of the Model RD 5621 00 (Fig. 11). 


_ Following the replacement of any tube in the power supply chassis of Model RD 5621 01 
or Model RD 5621 02, (Fig. 12), adjust the +B voltage to 235 volts by means of 
the potentiometer control R-79 (measured from the junction of C-10 and R-80 to pin 5 
of the 6626/OA2WA tube (V-9). 


Following any tube replacement, install the amplifier in its portable case or, if the 
amplifier is to be rack-mounted, replace the top portion of the wrap-around cover and install 
the amplifier in the rack. 


ADJUSTMENT OF HUM BALANCE CONTROL 


To adjust the hum balance control on the power supply for optimum amplifier operation, 
proceed as follows: 


1. Connect a.c. output meters to the outputs of the amplifier channels. If d.c. blocking 
condensers are not included in the output meters, install such condensers in the meter- 
amplifier circuits. 


2. With no signal applied to either channel, and with the VOLTS/CHART LINE switches 
(Fig. 2) in “off” position, operate the amplifier and adjust the hum balance control as 
necessary to produce the lowest simultaneously indicated hum levels in the two channels. 


MODIFICATION OF POWER TRANSFORMER CONNECTIONS FOR 
OPERATION AT 95 TO 115 VOLTS 


The Brush Dual Channel D.C. Amplifiers Models RD 5621 01 and RD 5621 02 are 
normally wired to operate on a power line voltage of from 105 to 125 volts. If the available 
power source is from 95 to 115 volts, a slight modification in the wiring of the power trans- 
formers (T-1) will adapt either amplifier to operation from such a power source. To make 
this modification, proceed as follows: 


1. Disconnect the input power lead and capacitor lead from terminal “3” of the power 
transformer (T-1). Connect these two leads to terminal “2” of the power transformer. 
Refer to the Tube Layout (Fig. 12), and to the Schematic Diagram. 


2. Re-solder to terminal “3” of the power transformer {T-1) that lead connecting terminal 
“3” to the separate filament transformer (T-2). 


The above modification will be made at the factory if requested at time of ordering. 


The Dual Channel D.C. Amplifier Model RD 5621 00 will operate only on a power 
line voltage of 105 to 125 volts, 60 cps. 
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TROUBLE SHOOTING 


MAINTENANCE 


The chart below lists symptoms and probable causes of improper operation of the ampli- 
fier, or failure of the amplifier to operate, as well as probable remedies for unsatisfactory 
operating conditions. The conditions described in the chart are for a Dual Channel D.C. 
Amplifier Model RD 5621 00, RD 5621 01 or RD 5621 02, connected to a correctly 
adjusted, operating Brush oscillograph, and operating from a 60 cps 115 volt power source. 
Procedures suggested in the “Remedy” column may be performed by operating personnel. 


SYMPTOM 


1. Amplifier does not oper- 
ate; pilot lamp does not 
light. 


2. Amplifier does not oper- 
ate; pilot lamp lights. 


3. Amplifier operates, and 
can be balanced; noise or 
hum indicated on chart. 


4. Amplifier operates, and 
can be balanced; drifts ex- 
cessively (more than 14 
mm/hr. for Models RD 
5621 00 and RD 5621 01, 
more than 1/10 mm/hr. 
for the Model RD 5621 
02). 


CAUSE 


Power cable disconnected. 
No power line voltage. 


Fuse open. 


Rectifier tube (12BW4 or 
6BW 4) defective. 

Cabling to oscillograph de- 
fective. 

Defective 6080 tube.**,*** 
Defective 4HTF4 ballast 


resistor. *** 


Open resistor from +B or 
—B to center tap of heater 
winding. 

Open capacitor from chassis 


to center tap of heater wind- 
ingee* 


Lack of shielding at in- 
put.*, ** 

Defective 12AX7, 12AT7, 
or 5687 tube (cathode to 
heater leakage). 


Defective filter capaci- 
fo Pi TE fk 


Unregulated plate volt- 
age. ** ; * HK 

Hum balance control not 
adjusted properly. 


Power line voltage below 
105v or above 125v. 
Defective 12AX7 or 12AT7 
tubes. 

+B to —B voltage va- 
ries.**, *** 

Power line frequency vari- 
ation from 60 cps greater 
than 12 cps.* 


REMEDY 


Connect power cable. 
Connect to proper power 
source. 

Replace fuse. 


Replace tube. 
Repair cable. 


Replace tube. 
Replace defective ballast 
resistor. 


Replace defective resistor. 
Replace defective capacitor. 


Shield input terminals. 


Replace defective tubes, bal- 
ance and calibrate amplifier. 


See item 11, below. 
See item 11, below. 


Refer to “Adjustment of 
Hum Balance Control,” 
above. 


Connect amplifier to proper 
power source. 

Replace defective tubes, bal- 
ance and calibrate amplifier. 
See item 11, below. 


Connect amplifier to proper 
power source. 
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5. Amplifier 


10. 


brush 


SYMPTOM 


operates, and 
can be balanced; PEN 
BIAS control does not 
operate. 


Maximum calibration less 
than 20 chart lines. 


Amplifier can be balanced 
and calibrated, but is non- 
linear. 


Amplifier cannot be fre- 
quency compensated. 


Cross: talk between pen- 
motors. ° 


Calibration signal deflects 
pen to right side of chart 


paper. 


+B to —B regulated volt- 
apelasverratic. {t= * 


CAUSE 


Defective mercury cell.*, ** 
Defective contact on mer- 
cury cell holder.*,** 
INPUT switch in 
anced” position. 
Defective PEN BIAS con- 
trol. 

Shorted capacitor in PEN 
BIAS control arm circuit. 
Open voltage divider re- 
Bistor.. © * 


“pal- 


Defective contact on mer- 
cury cell holder. 

Defective mercury cell. 
Power line voltage below 


105v. 

Weak 12AX7, 12AT7, or 
5687 tubes. 

Resistance of CALIBRA- 
TION control too high. 
Power line frequency vari- 
ation from 60 cps greater 
than 1 cps. 


Defective 12AX7; 12AT17, 
or 5687 tubes. 


Improper compensation pro- 
cedure. 
Resistor or capacitor of 
wrong value in pen com- 
pensation network. 


a. Penmotor-oscillograph — cir- 


a. 


rae) 


cuit grounded. 


Calibration cells improperly 
installed in cell holders. 


Insufficient power line volt- 


age. 
Defective 6BW4, 6080, 
5751 or 6626/OA2WA 
tube. 


Inoperative filter capacitor. 
Defective resistor or capa- 
citor. 


* Applicable to Model RD 5621 00. 
** Applicable to Model RD 5621 O1. 


*** Applicable to Model RD 


O21 02; 


ey 


REMEDY 


Replace mercury cell. 
Clean contact. 


Set INPUT switch in 
“grounded” position. 
Replace control. 


Replace defective capacitor. 


Replace defective resistor. 


Clean contact. 


Replace mercury cell. 
Connect amplifier to proper 
power source. 

Replace weak tubes, balance 
and calibrate amplifier. 
Replace CALIBRATION 
control. 

Connect amplifier to proper 
power source. 


Replace defective tubes, bal- 
ance and calibrate amplifier 


Refer to “Frequency Com- 
pensation,” above. 

Replace defective resistor or 
capacitor. 


Disconnect oscillograph and 
check for grounds. 


K Install cells in holders with 


negative (—) side toward 
front panel of amplifier. 


Connect amplifier to proper 
power source. 
Replace defective tube. 


Replace defective capacitor. 
Replace defective resistor or 
capacitor. 
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